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Abstract not available for CW251701 
Abstract of corresponding document, woasw 
Adual band radio receiver (100) is .provided. The 
dual band radio receiver includes a local 
osc llator (122) configured to generate a local 
oS ator LO) signal. The dual band rad.o 

Xten the first and second bands. 
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CLAIMS 



What » daimed - ' ■ A dual band radio '~~Ett'<2SS£& SS3 ? ^ ' 
loSl tetilator (LO) signal; a first mixer device ' conj9"Jf *? to cutout a first Intermediate 

devices respectively. ... . 

osSato^oevloeandtosaidswnohingdev^. _ 

frequency rangeof 1.910 GHz and 1.930 GHz. 

a frequency range of 2.40 and 2.4835 GHz. 

2 155 GHz and 2.2385 GHz. 

T Tbe dua, band ra d to recede, daim , herein .id third band * penned approximate, hal-way 
between said first and second bands. 

■ • a emitter circuit and a dual band radio receiver coupled to sa,d transmitter. 
8 A system compnsing: a transmitter arcuii, anu «* 
caid dual band radio receiver including 

\ KSSttS - 3 « signal induded wiWn a frrst band 
and responsively to outpuU fi^F signal an(J a RF s , gnal inc , ude d within a 

second bands. . 

^^^^^^^^^ 

said switching device. • 
. „ Tnesys.amof.almawhe.in^^band.s— „ y *n approve frequency range 

of 1 910 GHz and 1.930 GHz. 

12 Hie system ofclalmB herein said second band is substan^ v*in ***** a frequency 
range of 2.40 and 2.4835 GHz. 

13 . The system o, «. B wherein said tbird band i subtly between «» 

2 2385 GHz. . . . 

14. Tbe system o, claim 8 wherein said «d band is posted app— y ha,way between sa,d ft* 
and second bands. 

^ ro^oK/pr mnfiaured to receive Radio _ .. ..^=„ oc cinnai into an IF 
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s^l thenteetodc^^ 
second bands. 

ZZ meth* - — 1= — - - ™ - ^ — ^ m ~* *" " ^ ^ 

Tste method o, ciaim 1 5 where* sa* M band is substenriai* w«n «M a Ireguencv range 
of 1.910 and 1.930 GHz. 

20 The memod olciaim 15 wherein said secorrf hand rs -* * a — ' 
range of 2.40 and 2.4835. 

21 A method for providing a dual band radio receiver, the method comprising the steps: 

Droviding first and second mixers; . , t ^ eTe xo belongs to one of a first and 

Riding a circuit configured ^f^SSwM^^^^ second mixere !| said 
second bands, said circurt coupling sa d ^J^^^^ bands respectively; and 
determines that theRF signal belongs to °™^^5?,oca. oscillator configured to generate 
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Dual band radio receiver • . * 

Description of corresponding document W09844646 

Dual Band Radio Receiver 

&"SS to me Held o. communion devtoes. More parted. ft. present 
invention relates to radio receivers. 

BACKGROUND OF THE INVENTION a radi o receiver intercepts radio frequency (RF) 

converted by a mixer before being processed. 

Typical a mixer rece.ee ureRF ^^S^^'^S^^^ 
(LO) that may have a OT 2 S^u e r^ (SSCr^ay furttrer be driven to an IF filter from 

The IF signal has an amplitude proportional to the amplitude of the ^ me 

^ ^ 0,0,6 W - 

frequency of the local oscillator device. 

A dual band radio rece^er is a receWer -^^^^t^gS^o l£2Z£S££5> 
fbands). For example, in certain ^media ^P^f^^Sl^Z dual band radio 
voice signals may be ^"^if? 0 ;^^^^^!^ ece Qne for eacn band . 

receivers that are typically utlzed .n ^* e ^^^ devices such as demodulators, 

local oscillator and two IF demodulation stages. 

^^^^^^^^^^ 

bands that are relatively close to each other. 

SUMMARY OF THE INVENTION 

The pTsent invention provides a dual band rad.o receiver. 

The dual band radio receiver ^^XSSlSS^ SSS^vSS^^ 
signal. The dual band radio recewer also includes firet and a se^^mix jve tQ ^ ese 

•^configured to receive the LO signal and an 1 ^ff^^S^S^ is configured to receive the 
. signals, the first mixer device outputs a J2i^g?seMndbSd S response to these signals the second 

nleT^ 

located between the first and second bands. 

SSKSSS! SES&SS, preeen, invention « become more M, apparent from the 
application. 

Figure 2 illustrates a diagran, showing me posiboos of *e M -»* «• >-* conne * n 
Si dualland communion device according to the present .menuon. 

receiver according to the present invention. 
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invention. 

Figure 5 illustrates a flow chart diagram in connection wWa method for converting a RF signal into an IF 
statin a dual band radio receiver according to the present invention. 

Figure 6 illustrates a process for providing a dual band radio receiver according to the present invention, 
the present invention. 

S i fn detail to avoid unnecessarily obscuring the present .nvent.on. 

signals at a high ftfqyencyjn ^?gS2£^S£Sr SfarSs within the PCS frequency range 
approximately 1.910-1.930 Gigahertz (GHz) (hereinafter -first band ). 

Signals within the tSM frequency ^^^^SS^'^^^^o 
these two frequency bands. 

Due. band radio recede, 100 furftier ^"St^^S^SS^M *™ 
second band. 

frequencies outside 1.91 0-1 .930GHz. 

receiver 134, the RF signal is coupled to an RF ,n .^;"?"°5 I " ? l .Ts are /conventional mixers with 
first mixer device 116 and a local oscillator "V^f^.^lS^ 1 ^™ s SveRF signals Input to 

. saw ws^*-' , r'' 

signals! F1 and IF2 respectively. 
Signal IF1 has a frequency subsunttlly equal to a ^ 

specification. Mixer devices and their operation are 

. ... „ . .... J . ; ,„ ipo mav th«n hft selectivelv coupled to back end circuitry 140 
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(shown in dotted line) by way of a second switching device 128: The back end circuitry may be utilized to 
amplify and demodulate one of the first and second IF signals. Second switching device 128 selectively . 
couples, depending on a control signal generated by base band controller 127, one of the first and second 
IF signals to an IF amplifier 1 30 of back end circuitry 140. The resulting IF signal output by the IF amplifier 
1 30 may be driven to a demodulator (not shown). 

Local oscillator device 122 is configured to operate within a third frequency band which is positioned 
between the first and the second bands. The third band is substantially narrow (approximately 80 MHz). In 
this way, local oscillator device 122 operates as highside injection for the first band and as lowside 
injection for the second band. In one embodiment according to the present invention local oscillator device 
122 may have its frequency band (third band) positioned substantially mid-way between the centers of the 
first and second frequency bands. This arrangement ensures that the output IF frequency bands of the 
first or second IF signals are substantially the same whether the IF signal is derived from the first or 
second bands. 

In this way, a single local oscillator IF unit and demodulator circuit can be used for signals belonging to 
both the first and second bands. 

Hence, the dual band radio receiver according to the present invention may be provided at a lower-cost 
since only one local oscillator and one back end circuitry need be included therein. 

In the embodiment according to the present invention described herein, the first band is defined by a first 
frequency range of 1.910 GHz to 1.930 GHz, and the second band is defined by a second frequency 
range of 2.40 GHz to 2:4835 GHz. The local oscillator device 122 is configured to operate at frequencies 
within a third band, that are above the range of 1 .91 0-1 .930 GHz but below the range of 2.40-2.4835 
GHz. The third frequency band, within which the local oscillator may operate, is positioned substantially 
half-way between the first and second bands. The frequencies which define the third band can be 
calculated in the following way. The difference between the lowest frequencies of the second and first 
band is equal to (2.40 GHz -1.910 " xau _ 

GHz) which is equal to 490 MHz. A lower local oscillator frequency comprising the lower limit of the third 
band may be calculated according to the formula: 1.910 GHz +490 MHz = 2.155 Ghz 

2 . 
An upper local oscillator frequency including the upper limit of the third band may be calculated according 
to the formula: 2.4835 GHz - 490 MHz = 2.2385 Ghz. 

2</RTl> ^ o< C rioooc 

Accordingly, the local oscillator tuning range (third band) is approximately equal to the range 2.155-2.2385 
GHz = 83.5 MHz. 

Typically, the wider the band of a local oscillator, the longer the switching time. However, in the 
embodiment of the dual band radio receiver 100 according to the present invention, the narrow band of 
approximately 83.5 MHz, positioned substantially mid-way between the first and second bands, allows the 
local oscillator to quickly switch between the first and second bands. The small range of switching (tuning 
range) of the local oscillator affords quick switching from the first band to the second band thereby 
providing reception of intermittently transmitted voice and data signals with no loss of information. 



Figure 2 illustrates a diagram showing the position of first, second and third frequency bands 202, 204 and 
206 respectively, relative to one another in connection with the dual band communication device according 
to the present invention. First frequency band 202 is utilized for signals that have frequencies in the range 
1.91 0-1 930GHz. Second frequency band 206 is utilized for signals that have frequencies in the range 
2.40-2.485 GHz. Third frequency band 204, positioned between the first and second frequency bands 202 
and 206, includes frequencies in the range 2. 1 55-2.2385. 

Figure 3 illustrates a block diagram showing a local oscillator 300 of the dual band radio receiver 
according to the present invention. 

Local oscillator 300 includes a voltage control oscillator (VCO) 304 coupled to a synthesizer 308. The 
synthesizer 308 includes a frequency setting circuit 31 0 which sets the frequency of the local oscillator 
within the third band, which, in the embodiment described herein, is 2.155-2.2385 GHz. A signal output by 
synthesizer 308 is driven to a low pass filter 306 which processes this signal and further drives this signal 
to VCO 304. Based on the signal from low pass filter 306 VCO 304 generates a local oscillator signal to , 
the mixer devices shown in Figure 1. A base band controller 312 generates three signals to synthesizer 
308: a clock signal (CLK), an enable signal (ENABLE), and a data (DATA) signal. A radio receiver 
according to the present invention may typically be included in a host circuit which communicates with a 
transmitter circuit that generates an RF signal, such that the host and the transmitter circuit operate in 
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handshake with respect to transmission of signals therebetween: The base band 312 thus "knows" at a 
given moment what is the approximate frequency at which an RF signal is transmitted to the radio receiver 
and, if this frequency belongs to one of the first dhd second bands, base band controller 312 switches ON 
oneof the first and second front ends via one of switching devices 126 and 128 respectively. 

Figure 4 illustrates a communication system 400 that includes a transmitter 402, that transmits RF signals 
to a communication device 408 via antenna 406. Communication device 408 includes dual-band radio 
receiver 410 that is coupled to a digital signal processing circuit (DSP) 412. After theRF signals have been 
down-converted and demodulated, digital signal processing circuit (DSP) 412 recovers signals and sends 
these signals by way of microcontroller 414 to a serial port 420, from where digital signals are sent to a PC 
or workstation 422. 

The communication device 41 0 may include a transceiver (not shown) and a transmittal circuit providing 
thus a way of transmitting information from the PC or workstation 422 to another radio receiver. 

When the communication device 408 is not directly coupled to a PC or workstation, DSP 412 and the 
microcontroller 414 also provide the necessary intelligence and most of the necessary modem 
functionality for transmitting data further via telephone or cellular networks. The communication device 408 
provides a way to receive data and voice signals intermittently at high frequencies and process these 
signals very quickly by having a local oscillator like the one described in conjunction with Figure 1 (not 
shown) switch from one band to another within a reduced time. 

Figure 5 illustrates a flow chart diagram in connection with a process for converting a RF signal into an IF 
signal in a dual band radio receiver configured to receive radio frequency (RF) signals within first and 
second bands. The process starts as block 500 from where it passes to block 502 where it is determined 
whether the received RF signal belongs to one of a first and second bands. If theRF signal does not 
belong to one of the first and second bands the process flows to block 500. If the RF signal belongs to one 
of the first and second bands, the process passes to block 504 where an IF signal is generated by mixing 
the RF signal with a local oscillator signal belonging to a third frequency band. The third frequency band is 
located between the first and second bands. In one embodiment according to the process according to the 
present invention described in connection with Figure 5, the third band is located approximately midway 
between said first and second bands. The process then flows back to block 500. 

Figure 6 illustrates a process for providing a dual band radio receiver according to the present invention. 
The process starts at block 602 from where it passes to block 604 where first and second mixers are 
provided. The process then passes to block 606 where it is provided a circuit configured to determine 
whether an RF signal input to the circuit belongs to one of the first and second bands. The circuit is 
configured to couple the RF signal to one of the first and second mixers if it is determined that theRF 
signal belongs to one of the first and second bands. The process then flows to block 608 where a local 
oscillator is coupled to the first and second mixers. The local oscillator is configured to generate signals 
within a third band located between the first and second bands. 

While the present invention has been particularly described with reference to the various figures, it should 
be understood that the figures are for illustration only and should not be taken as limiting the scope of the 
invention. Many changes and modifications may be made to the invention, by one having ordinary skill in 
the art, without departing from the spirit and scope of the invention. 
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g » £ ^ 

/8 (lo) ^t-f-; 

&)%-M% ( rf) ft*, i&£--t# (if) ^fr-f; 

(RF) 4f-f, #^>&^ifc^^t^ (IF) ^t-t; #-8- 

-^^^t^ (IF) *t^-^^- 
IF al&H^ tl ^#]i£#^£-:fr3^i&&fl-£. 

3. *L^J^^ 2 f ^^Mit W« Wf . 

1.910-1. 930GHz. 
#3£^^#&S.£^-k# 2. 40-2. 4835GHz. 

PI 2. 155 7 2. 2385GHz. 

8- — kfc: 

RF#*:JM8£*&4fr*JS — IF'**; 
f^SU&g, JUiMMU* LO 

* * *. ifck & s £ •* « - is ~ ♦ n Xj % JL % ♦ X 



9. it*!**. 8 t *4Ht*f-, fc-fr*— — IF SI 

11. ^wst^ii ttttt. 
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12. 8 fftjUfc, #t 
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^■^©^M^-t^ 2. 155-2. 2385GHz. 

14. W)M8t^^. £##£-f, *t^«*5*^-*» 

15. ^^^^^^-^^Ji^^rt^^^ (RF) 

t. — fl'JB^RF^*** iFflr-f-^**, 
a) '<Jt«RF-»**-f#-*»^.*f; #JL 
\t^^-^r LO&^%L&frf!kfft& iF^-f-, #t* LOflr-M-f^h 
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